Introduction
Source studies by the near-field data are important to understand dynamical process of earthquake mechanism. So far the near-field data have been compared with the approximate theoretical seismograms calculated by assuming that the free surface displacements would be obtained by doubling the displacements for an infinite medium. Exact solutions for the free surface displacements generated from a shear fault in a semi-infinite medium are obtained in the preceding paper "Part I" by KAWASAKI et al. (1973) .
In this paper, "Part II," the free surface displacements due to the moving sources are calculated by numerically integrating the solution for the point source. Some difficulties arise in this numerical integration. It is shown that these can be removed by the methods explained in the Appendices I-III. The calculated free surface displacements are compared with those for an infinite medium and some characteristics of them are discussed. Calculations are performed using the non-dimensional quantities listed below, the units of non-dimensionalization are H0 for length and H 0/Vp for time. h=H/H0
; non-dimensionalized depth of the rupture initiation point , 1 for P wave terms, Three difficulties arise when the above integration is performed numerically.
The first difficulty is that the integral does not converge well by the simple trapezoidal rule, because wave forms of body waves for a point source are basically rectangular with discontinuous onset as discussed in "Part I." We can remove the noise generated in the numerical integration by changing integral variables, details of which are explained in Appendix I. The second is related to infinity at the arrival of Rayleigh wave for a surface source. This is also solved by changing variables as described in Appendix II. The last is about logarithmic infinity at the onset of S phase beyond the critical distance. We can neglect this on performing the numerical integration by the reasons presented in Appendix III.
Surface Displacements Due to Moving Sources
For the purpose of a plain comparison of wave forms of displacements for two (semi-infinite and infinite) media, we consider here a line source model, in which rupture initiates at a point and propagates in only one direction. Essential differences of theoretical seismograms for a semi-infinite medium from those for an infinite medium are the existences of SP wave and Rayleith wave, as is easily seen in the following figures.
Figures 3 and 4 show the r-and z-components of the displacements due Comparing the displacements in two media, we see that a large phase change of SV wave occurs at the observing point beyond the critical distance.
Uz. Therefore, the assumption that, at least in the initial part of the seismograms, doubling the displacements for an infinite medium gives those for a semi-infinite medium is satisfactory to some extent for the horizontal components but not for the vertical component. SP wave has a rather large amplitude than expected as is seen in Fig. 7 (b) , especially when the source moves upward and toward the observing point. Figure 12 shows the Ur component due to a moving source (the same as in Fig. 7 (b) and that for a point source with the same dip-and slip-angles. As is seen in this figure, the amplitude of SP wave is similar in magnitude to that of P wave for the case of a point source, but that of SP is much larger than that of P in the case of a source which moves both upward and toward the observing point. The cause of this effect may be explained by the Doppler effect for SP wave, which is different from that for P wave. Ray path of SP wave is shown in Fig. 13 . In Fig. 14 the wave forms due to a vertical strike Fig. 11 . Uz components from the same fault model as in Fig . 10; (a) for an infinite medium, (b) for a semi-infinite medium .
Seismic Waves due to a Shear Fault in a Semi-Infinite Medium: Part II 51 comparable to those of P. Therefore, it cannot be concluded that the amplitude of SP is always much larger than that of P wave for a moving source. from 0.16 to 1.60. The duration time of SP phase is 0.362 and that of P is 1.68. The amplitude and the pulse width of SP vary considerably, while those of P do not vary too much. In Fig. 17 are shown the wave forms due to the fault of the same type as in Fig. 7 (c) . The duration times of P and SP are 2.85 and 3.95, and the wave forms are not very different for the various rise times. KANAMORI (1972) utilized the slope at the beginning of P in the determination of the rise time of the Tottori earthquake of 1943, and obtained the value of 3.0sec. The discussion of this section suggests the possibility of an effective determination of the rise time through careful examinations of diffracted SP phase and P phase. For example, KAWASAKI and SUZUKI (1974) determined the rise time of the Sanriku earthquake of 1933 to be about 5sec, based on a fact that SP phase can be discriminated from the initial P motion as a later phase for the rise times shorter than 5sec.
Concluding Remarks
The surface displacements due to moving sources in a semi-infinite medium can be obtained by numerical integration of the point source solution.
A few difficulties which arise in performing the numerical integration are pointed out. It is shown in the Appendices that these difficulties can be removed by appropriate transformations of integral variables.
We also examined the validity of the assumption that the surface displacements, at least in the initial part of wave arrivals, are approximately given by doubling the corresponding displacements in an infinite medium. It is found that this approximation is satisfactory to some extent for horizontal displacements but not for vertical one, as pointed out for the Sanriku earthquake of 1933 by KAWASAKI and SUZUKI (1974) . However, since SP phase, which does not appear for an infinite medium, has an appreciable amplitude comparable to that of P phase and arrives immediately after the P wave arrival for shallow focus, special care should be taken even in the initial part when investigating focal mechanism by comparing observed wave forms with theoretical ones derived under the assumption mentioned above.
(A-I-2) (A-I-3) where Analytical integrals yield where Therefore we cannot carry out the numerical integration on the fault plane by the present form when the fault reaches the surface. We will show that these infinities vanish when a point source propagates along the surface with a constant velocity Vc smaller than the Rayleigh wave velocity VR. Rupture is assumed to propagate in parallel to the x-axis. First we will treat the infinity in the form (A-II-1). It is shown above that the logarithmic infinities of amplitudes of S and SP waves at the arrival times of S waves disappear for the case when rupture propagates with the constant velocity smaller than Vs. Table 1 shows the amplitudes of the Ur and Uz components around the arrival time of S wave from a point source. We find that a very high value is confined to an extremely small interval arround the arrival time.
From the above two facts, it is concluded that we can neglect the logarithmic infinity in the numerical integration for the propagating fault. 3, 1933 ., J. Phys. Earth, 22, 223-236, 1974 
